Based on the results the majority of the crops, grown in the trials grew well under semi-arid Mediterranean conditions and gave a satisfactory yield. The cultivation of these species provides an alternative for the farmers to increase their income, even in the areas unsuitable for conventional crops.
INTRODUCTION
The interest in production of medicinal and aromatic plants and the demand for "natural products" is increasing continuously, all over the world (Carrubba et al., 2000a and 2000b) . In Italy special attention is devoted to these species in concordance with the general world-wide trend. Aside from the monetary value of the medicinal crops, the crops are adaptable to growing conditions that traditional crops will not tolerate. Most of these crops are also adaptable to organic cultivation methods, meeting the interest of both producers and consumers.
MATERIALS AND METHODS
The trials were performed in 1998, 1999 and 2000 in Sparacia (Cammarata -AG -Sicily; 37° 38' N -13° 46' E; 415 m a.s.l.), in a representative region of the Mediterranean semi-arid environments. The soil, in which the plants were grown can be classified as a vertic xerofluvent (USDA, 1975) ; the main physical and chemical characters of the soil are reported in Table 1 . The major climatic data (rainfall and minimum and maximum daily temperatures) of the three years of experiments are shown in Fig. 1 .
The experiments with clary sage (Salvia sclarea) were performed using a local strong-scented biotype, used by wine producers for flavouring of barrels. The seeds were collected from wild plants, and directly seeded on December 4 th 1998, in rows 50 cm apart. Thinning at the stage of 4-6 true leaves and allowed to establish a plant density of 6.7 plants m 2 . At full flowering stage (stage 1 -June 1 st ), the plants were evaluated for some production biological parameters, and at seed ripeness stage (stage 2 -June 13) the seeds were collected to obtain the yield parameters. At the same time, two samples of flowers and leaves (500 g each) were picked, and separately submitted to essential oil extraction and analysis. The analysis of essential oil was performed by the Agronomy Department of the University of Bologna (Italy). The Leaf Area Index (LAI) was calculated by multiplying the total area of each plant (m 2 ) with value of plant density (number of plants m 2 ). The experiment on fennel (Foeniculum vulgare) was started on January 10 th 1999: the seeds obtained from a wild, or randomly selected biotype of Fennel were sown in the field in continuous rows 50 cm apart; the emergence was recorded on March 15 1999 and the crop showed regular growth.
The experiment was done comparing two dill (Anethum graveolens) genotypes. The first was taken from cultivation. The seed of the second one was collected from the wild grown near the cultivated one. The sowing was performed on January 10 th 2000 in continuous rows 50 cm apart.
The experiment was done using seeds of marigold (Calendula officinalis) collected from cultivation area. The seeds were collected from vigorous and healthy mother plants, and sown on February 4 th 2000 in continuous rows 50 cm apart. The experiment with milk thistle (Silybum marianum) was done sowing seeds obtained from plants which grew wild near the cultivation site. The sowing was performed on December 10, 1999 in continuous rows, 50 cm apart, and thinning was done at the stage of 6-8 true leaves to settle 30 cm plant distance.
The plants were grown in 3.5 x 3 m experimental plots. During the vegetation cycle and at the time of ripening morpho-phenological and production biological data were collected. According to the number of the data available either ANOVA or t-test analysis were applied for biometric evaluation in the case of all above-mentioned species.
RESULTS

Clary Sage (Salvia sclarea L.)
The plant is an erect, biennial herb, 2 to 3 feet high, with large and pubescent leaves. It is sometimes cultivated as a short-lived perennial (up to six years) by fall planting, which satisfies the flower-inducing cold requirements in the first winter. Flowers are harvested at the end of the blooming period and steam-distilled immediately to minimise volatilisation of essential oil. The essential oil content ranges from 0.1 to 0.34 percent of fresh material and is used as a fragrance and fixative in the perfume industry.
In the experiment the emergence of plants started approximately 15 days after sowing and the first blooming occurred in the second half of May in the second year of cultivation. The flowering continued for about a month then ripening of seeds started. The crop tolerated well the semiarid conditions. The plants were able to grow and produce flowers and seeds in spite of very low amount of rainfall (652.4 mm total during the twoyear cycle) and high temperature regime (higher than 30 °C during summer months with 37 °C maximum). The plants were rather uniform ( Table 4) . As a result of the high number of generative branches (16.5), individuals produced more than 700 flowers and about 21 g of seeds.
The essential oil yield and composition of clary sage oil was determined at full flowering (stage 1) and at the beginning of seed ripeness (stage 2). The data concerning the analysis of inflorescence and leaves are reported in Table 4 . The essential oil yields of inflorescence were higher than those of leaves (0.19-0.52 % and 0.08-0.14 % respectively). At the same time the yields, both of inflorescence and leaves, obtained at the beginning of the seed ripeness were higher than those at full flowering stage. The inflorescence were rich in linalyl acetate (35.89-52.7 %), linalool (25.65-28.91 %), and germacrene D (3.92-10.56 %), whereas the leaves had germacrene D as the primary compound (67.72-68.85%) and relatively high amounts of bicyclogermacrene (6.41-7.95 %) and β-caryophyllene (5.9 %). Important differences were also observed among the oils from inflorescences harvested at two different development stages. Inflorescences at full flowering were richer in linalool, α-terpineol and germacrene D in comparison with those at the beginning of seed ripeness, whereas linalyl acetate showed the opposite trend. The development stage of the plants did not seem to influence the oil compositions of leaves.
Fennel (Foeniculum vulgare Mill.)
Fennel is an annual or perennial herb native to the Mediterranean region. Fruits (known as fennel seeds) are used as phytomedicine and as condiments on food.
The experiment on fennel was started on January 10 th , 2000: the seeds were obtained from a spontaneous biotype, which were sown in rows of 50 cm apart. Seedlings began to emerge on March 15 th , 2000 and the crop showed a regular growth. In Fig. 2 , the growth of the plants is demonstrated from late April through early July. The first flowers appeared when the plant reached 90 cm in average height (June 13 th ). Although the umbels were rather large, reaching 14 cm of diameter, the first flowering did not result in fruit setting. The plants rapidly decayed afterward and were cut in November. It is worth mentioning that a quick crop re-growth was started in the early spring of 2001, and a good seed yield is expected in the autumn of 2001.
Dill (Anethum graveolens L.)
Dill is an annual herb native to the Mediterranean region, up to 1 m tall. It is characterised by hollow stems, blue-green leaves, and yellow-flowering flat compound umbels, which produce a dried ripe fruit commonly called seed. Flowers and seeds represent the commercial product. Both seeds and oil are used as phytomedicine and food flavouring. Oil can be obtained from the whole plant or from the seeds by distillation.
The main production biological data of the cultivated and spontaneous genotypes are reported in Table 4 . There are large differences between the genotypes. The plants of cultivated origin grow much higher (113.6 vs. 82.4 cm) and are characterised by a lower number of umbels per plant (4.0 vs. 7.6), that are larger in size (20.7 vs. 10.0 cm) than plants of the wild genotype. In spite of the reduced number of umbels the seed production of cultivated genotype is considerable higher (4.1 vs. 0.33) than the plants of the wild genotype.
Marigold (Calendula officinalis L.)
Marigold is native to Southern Europe and can be grown as annual or perennial crop depending on genotype and cultivation environment. It is 30 to 60 cm high and hairy, with oblong, entire, thick leaves. The flowers are large heads with yellow or orange ray flowers, and are largely used as a major ingredient in ointments used to relieve minor burns. Calendula seeds are, moreover, an important source of fatty acids with conjugated double bonds and may be used for oil extraction.
The emergence of marigold started 15 days after sowing, and the crop grew regularly forming excellent stands. The first blooming occurred approximately 100 days after sowing, (around June 20 th ). From the first appearance of flowers the flowering of marigold went on continuously until late December. At that time the seeds showed various stages of ripeness. The main production biological data of marigold are presented in Tables 5a, 5b and 5c. The data are representing values of 5 individual plants collected each observation time. Based on the results the flowers measured in December are significantly larger than flowers produced at other times. Little difference was recorded in the seed parameter, except from the mass of seeds per flower, which was higher in June than in July.
Milk Thistle (Silybum marianum (L.) Gaertn.)
The extracts of milk thistle seed are used world-wide for liver protection during cases of acute mushroom poisoning, or as a medicine against other hepatoxic conditions.
The emergence of milk thistle started 30 days after sowing, whereas the first flower buds appeared on the first days of June. The seeds harvest was performed on June 20 th , as the plants reached 116 cm in height. In Table 6 the main observations performed on plants, flowers and seeds of milk thistle are reported. Till the time of harvest the plants became well developed, gaining an average weight of 285 g. The seeds yield was also appropriate: the individuals formed an average of 13.2 flower heads yielding more than 65 seeds, seed mass was a high as 24 g. The 1000 seeds mass was 25 g.
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